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(54) BUS MONITORING DEVICE 

(57)Abstract: 

PURPOSE: To obtain a bus monitor device which . 
checks a bus in a short time even if the number of 
pacl<ages constituting equipment is increased in number 
and also secures device performance. 
CONSTITUTION: The bus monitoring device consists of 
the packages 1 1-1 N, a data transmitting means 20 which 
outputs pulse signals and timing signals and also sends 
data synchronized with the pulse signals to the 
respective packages through a transmission-side bus, a 
data receiving means 30 which receives the data from 
the packages through a reception-side data bus, a delay 
means 40 which delays the transmission timing signal by 
one pulse and outputs it as a data reception timing 
signal, and a CPU 10 which sends the data through the 
data bus and also receives them. Further, the device is juxtaposed with a monitoring data 
generating means 1 which sends monitor data to the respective packages in synchronism 
with the pulse signals and a comparing means 2 which inputs and compares monitoring 
response data from the respective packages with the monitoring data and outputs them to the 
CPU if they are abnormal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] A data transmitting means to transmit two or more packages which have a 
different package number, and the data synchronized with the pulse signal through 
the transmitting-side data bus while outputting a pulse signal and a transmit 
timing signal to said each package, A data receiving means to receive the data from 
said package through a receiving-side data bus, A delay means to delay the transmit 
timing signal from said data transmitting means by one pulse, and to output it to 
said data receiving means as a receiving timing signal. In the bus supervisory 
equipment which consists of CPUs which receive data from said data receiving means 
while transmitting data to said data transmitting means through a data bus A 
monitor data generation means to transmit monitor data to said each package through 
a transmitting-side data bus synchronizing with the pulse signal from said data 
transmitting means while the transmit timing signal is not outputted from said data 
transmitting means, While the receiving timing signal is not outputted from said 
delay means and incorporating the monitor response data from said package on a 
receiving-side data bus Bus supervisory equipment characterized by putting side by 
side a monitor data comparison means to output an abnormality signal to said CPU if 
abnormal as compared with the monitor data from said monitor data generation means. 

[Claim 2] A data transmitting means to transmit two or more packages which have a 
different package number, and the data synchronized with the pulse signal through 
the transmitting-side data bus while outputting a pulse signal and a transmit 
timing signal to said each package, A data receiving means to receive the data from 
said package through a receiving-side data bus, A delay means to delay the transmit 
timing signal from said data transmitting means by one pulse, and to output it to 
said data receiving means as a receiving timing signal, In the bus supervisory 
equipment which consists of CPUs which receive data from said data receiving means 
while transmitting data to said data transmitting means through a data bus A 
monitor data generation means to transmit monitor data to said each package through 
a transmitting-side data bus synchronizing with the pulse signal from said data 
transmitting means while the transmit timing signal is not outputted from said data 
transmitting means, A data delay means to delay the monitor data from said monitor 
data generation means by one pulse, While the receiving timing signal is not 
outputted from said delay means and incorporating the monitor response data from 
said package on a receiving-side data bus Bus supervisory equipment characterized 
by putting side by side a monitor data receiving means to output an abnormality 
signal to said CPU if abnormal as compared with the monitor data from said data 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bus supervisory equipment in 
the device using the digital logic circuit which starts bus supervisory equipment, 
especially has CPU. 
[0002] 

[Description of the Prior Art] The conventional example is shown in drawing 4 

thru/or drawing 6 . The packages 11, 12, , IN of N individual which has the 

package number from which the conventional example of this drawing 4 differed, A 
data transmitting means 20 to output the transmit timing signal 104 while 
transmitting the data synchronized with the pulse signal 103 through the 

transmitting-side data bus 101 to each packages 11, 12, , IN, A data receiving 

means 30 to receive the data from a package through the receiving-side data bus 
102, A delay means 40 to delay the transmit timing signal 104 from the data 
transmitting means 20 by one pulse, and to output it to the data receiving means 30 
as a receiving timing signal 105, While transmitting data to the data transmitting 
means 20 through a data bus 100, it has CPUlO which receives data from the data 
receiving means 30. 

[0003] Here to the data 200 transmitted from CPUlO Control data 300, There are the 
1st check data 302 and the 2nd check data 304. Control data 300 consists of a 
package number 500 and an effective data 501, as shown in (A) of drawing 6 . The 
1st check data 302 consists of only package numbers 601, as shown in (C) of drawing 
6 , and the 2nd check data 304 consists of only package numbers 602, as shown in 
(D) of drawing 6 . 

[0004] Moreover, there are the response data 301, the 1st return data 303, and the 
2nd return data 305 as data 201 which CPUlO receives, and the response data 301 
consist of data 502 as a result of the package number 500, as shown in (B) of 
drawing 6 . 

[0005] Next, actuation of the above-mentioned conventional example at the time of a 
bus monitor is explained. 

[0006] ** .' CPUlO transmits control data 300 to the data transmitting means 20 
through a data bus 100 first. 

[0007] ** . — the data transmitting means 20 synchronizes with a pulse signal 103, 
as the control data 300 from CPUlO is shown in drawing 5 through the transmitting- 
side data bus 101 — making — each packages 11 and 12 and ... transmit to 1 N. The 
data transmitting means 20 outputs the transmit timing signal 104 to the delay 
means 40 simultaneously. 
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[0008] ** . — each packages 11 and 12 and ... analyze the control data 300 from 
the data transmitting means 20, and only the package which is in agreement with its 
package number incorporates 1 N of effective datas 501. On the other hand, as shown 
in drawing 5 , the package which incorporated the effective data 501 is 
synchronized with the following pulse signal 103, and outputs the response data 301 
to the receiving-side data bus 102. 

[0009] ** . After the delay means 40 delays the transmit timing signal 104 from the 
data transmitting means 20 by one pulse, it is outputted to the data receiving 
means 30 as a receiving timing signal 105. The data receiving means 30 incorporates 
the response data 301 on the receiving-side data bus 102 according to the receiving 
timing signal 105 from the delay means 40, as shown in drawing 5 , and it transmits 
them to CPUlO through a data bus 100. And CPUlO will transmit the 1st check data 
302 to the data transmitting means 20 further, if the response data 301 are 
received from the data receiving means 30. 

[0010] ** . — the data transmitting means 20 synchronizes with a pulse signal 103, 
as the 1st check data 302 from CPUlO is shown in drawing 5 through the 
transmitting-side data bus 101 — making — each packages 11 and 12 and ... 
transmit to 1 N. The data transmitting means 20 outputs the transmit timing signal 
104 to the delay means 40 simultaneously. 

[0011] ** . — each packages 11 and 12 and ... analyze the 1st check data 302 from 
the data transmitting means 20, and as shown in drawing 5 , only the package which 
is in agreement with its package number makes it synchronize with the following 
pulse signal 103, and outputs 1 N of its package numbers to the receiving-side data 
bus 102 as 1st return data 303. 

[0012] ** . The data receiving means 30 incorporates the 1st return data 303 on the 
receiving-side data bus 102 according to the receiving timing signal 105 from the 
delay means 40, as shown in drawing 5 , and it transmits it to CPUlO through a data 
bus 100. CPUlO will transmit the 2nd check data 304 to the data transmitting means 
20 through a data bus 100 further, if the 1st return data 303 is received from the 
data receiving means 30. 

[0013] the data transmitting means 20 synchronizes with a pulse signal 103, as the 
2nd check data 304 from CPUlO is shown in drawing 5 through the transmitting-side 
data bus 101 — making — each packages 11 and 12 and ... it transmits to 1 N. The 
data transmitting means 20 outputs the transmit timing signal 104 to the delay 
means 40 simultaneously. 

[0014] ** , — each packages 11 and 12 and ... analyze the 2nd check data 304 from 
the data transmitting means 20, and as shown in drawing 5 , only the package which 
is in agreement with its package number makes it synchronize with the following 
pulse signal 103, and outputs 1 N of its package numbers to the receiving-side data 
bus 102 as 2nd return data 305. 

[0015] ** . The data receiving means 30 incorporates the 2nd return data 305 on the 
receiving-side data bus 102 according to the receiving timing signal 105 from the 
delay means 40, as shown in drawing 5 , and it transmits it to CPUlO through a data 
bus 100. 

[0016] And CPUlO checked the check data transmitted as mentioned above and the 
received return data, and normal / an abnormality judgment of the data bus in 
equipment were made by whether they are in agreement. 
[0017] 

[Problem (s) to be Solved by the Invention] However, since check data transmit to 
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each package using the idle time of CPU and the bus monitor in equipment is perform 
in the above-mentioned conventional example, while CPU is perform other control, 
bus supervise became impossible, when the number of sheets of the package which 
moreover constitutes equipment increased, the load of CPU became large and there 
was inconvenience of it become impossible to secure the engine performance of 
equipment of operation. 
[0018] 

[Objects of the Invention] The object of this invention improves the inconvenience 
which this conventional example has, it can check a bus in a short time, without 
covering a load over CPU, even if the package which constitutes especially 
equipment increases, and is to offer the bus supervisory equipment which can 
moreover secure the equipment engine performance. 
[0019] 

[Means for Solving the Problem] Then, two or more packages which have a different 
package number in this invention, A data transmitting means to transmit the data 
synchronized with the pulse signal through the transmitting-side data bus while 
outputting a pulse signal and a transmit timing signal to each package, A data 
receiving means to receive the data from a package through a receiving-side data 
bus, A delay means to delay the transmit timing signal from a data transmitting 
means by one pulse, and to output it to a data receiving means as a receiving 
timing signal, While transmitting data to a data transmitting means through a data 
bus, it consists of CPUs which receive data from a data receiving means. A monitor 
data generation means to transmit the monitor data which synchronized with the 
pulse signal from the data transmitting means while the transmit timing signal 
furthermore was not outputted from a data transmitting means to each package 
through a transmitting-side data bus, While the receiving timing signal is not 
outputted from a delay means and incorporating the monitor response data from the 
package on a receiving-side data bus If abnormal as compared with the monitor data 
from a monitor data generation means, the configuration of putting side by side a 
monitor data comparison means to output an abnormality signal to CPU is taken. It 
is going to attain the object mentioned above by this. 
[0020] 

[Function] A monitor data generation means receives a transmit timing signal and a 
pulse signal from a data transmitting means. And according to the transmit timing 
signal which synchronized with the pulse signal, control data is first outputted to 
each package and a monitor data comparison means. Only the package whose package 
number analyzes the control data from a monitor data generation means, and 
corresponds synchronizes each package with the following pulse signal, and it 
outputs response data to a receiving-side data bus. A monitor data comparison means 
incorporates the response data on a receiving-side data bus according to the 
receiving timing signal from a delay means. 

[0021] Next, a monitor data generation means outputs the 1st monitor data which 
synchronized with the pulse signal from the data transmitting means to each package 
and a monitor data comparison means, while the transmit timing signal is not 
outputted. Only the package whose package number analyzes the 1st monitor data from 
a monitor data generation means, and corresponds synchronizes each package with the 
following pulse signal, and it outputs the 1st monitor response data to a 
receiving-side data bus. While a receiving timing signal is not outputted from a 
delay means, a monitor data comparison means is synchronized with a pulse signal, 
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incorporates the 1st monitor response data on a receiving-side data bus, and it 
compares it with the 1st monitor data from a monitor data generation means. 
[0022] Furthermore, a monitor data generation means outputs the 2nd monitor data 
which synchronized with the pulse signal to each package and a monitor data 
comparison means, while the transmit timing signal is not outputted. Only the 
package, whose package number analyzes the 2nd monitor data from a monitor data 
generation means, and corresponds synchronizes each package with the following 
pulse signal, and it outputs the 2nd monitor response data to a receiving-side data 
bus. A monitor data comparison means incorporates the 2nd monitor response data on 
a receiving-side data bus, while a receiving timing signal is not outputted from a 
delay means, and it compares it with the 2nd monitor data from a monitor data 
generation means. If a monitor data comparison means has abnormalities in the 
comparison result of the 1st monitor data and the 1st monitor response data, or the 
comparison result of the 2nd monitor data and the 2nd monitor response data, it 
will be notified to CPU. 
[0023] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 
thru/or drawing 3 . 

[0024] The example of drawing 1 is equipped with a data transmitting means 20 to 
transmit the data synchronized with the pulse signal 103 through the transmitting- 

side data bus 101 while outputting Packages 11, 12, , IN, and a pulse signal 

103 and the transmit timing signal 104 of N individual which has a different 

package number to each packages 11, 12, , . IN, and a data receiving means 30 to 

receive the data from a package through the receiving-side data bus 102. 
[0025] Furthermore, a delay means 40 to delay the transmit timing signal 104 from 
the data transmitting means 20 by one pulse, and to output it to the data receiving 
means 30 as a receiving timing signal 105, A monitor data generation means 1 to 
transmit the monitor data which synchronized with the pulse signal 103 from the 
data transmitting means 20 while the transmit timing signal 104 was not outputted 
from the data transmitting means 20 to each package through the transmitting-side 
data bus 101, A data delay means 4 to delay the monitor data from the monitor data 
generation means 1 by one pulse. If abnormal as compared with the monitor data from 
the data delay means 4 while the receiving timing signal 105 is not outputted from 
the delay means 40 and incorporating the data on the receiving-side data bus 102, 
it has a monitor data receiving means 3 to output an abnormality signal. 
[0026] And while transmitting data to the data transmitting means 20 through a data 
bus 100, it has CPUlO which receives data from the data receiving means 30 and the 
monitor data receiving means 3. 

[0027] Next, actuation of this example is explained. 

[0028] There are control data 300, the 1st monitor data 311, and the 2nd monitor 
data 313 as data 200 transmitted from the monitor data generation means 1 here. 
Control data 300 As shown in (A) of drawing 3 , it consists of a package number 500 
and an effective data 501. The 1st monitor data 311 As shown in (C) of drawing 3 , 
it consists of only package numbers 601, and the 2nd monitor data 313 consists of 
only package numbers 602, as shown in (D) of drawing 3 . 

[0029] Moreover, there are the response data 301, the 1st monitor response data 
312, and the 2nd monitor response data 314 as data 201 which the monitor data 
receiving means 3 receives, and the response data 301 consist of data 502 the 
result with the package number 500, as drawing 3 is also shown in (B). 
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[0030] ** . The monitor data generation means 1 receives the transmit timing signal 
104 and a pulse signal 103 from the data transmitting means 20. And according to 
the transmit timing signal 104 which synchronized with the pulse signal 103 as 
shown in drawing 2 , control data 300 is outputted to each packages 11, 12, 
IN through the transmitting-side data bus 101. The monitor data generation means 1 
outputs control data 300 to the data delay means 4 simultaneously. 
[0031] ** . The data delay means 4 delays the control data 300 from the monitor 
data generation means 1 by one pulse, and is outputted to the monitor. data 
receiving means 3. on the other hand — each packages 11 and 12 and ... the control 
data 300 from the monitor data generation means 1 is analyzed, and only the package 
which is in agreement with its package number incorporates 1 N of effective datas 
501. Moreover, as shown in drawing 2 , the package which incorporated the effective 
data 501 is synchronized with the following pulse signal 103, and outputs the 
response data 301 to the receiving-side data bus 102. 

[0032] ** . The monitor data receiving means 3 incorporates the response data 301 
on the receiving-side data bus 102 according to the receiving timing signal 105 
from the delay means 40, as shown in drawing 2 . 

[0033] ** . The monitor data generation means 1 outputs the 1st monitor data 311 
which synchronized with the pulse signal 103 from the data transmitting means 20 to 
each packages 11, 12, IN through the transmitting-side data bus 101, while 

the transmit timing signal 104 is not outputted. The monitor data generation means 
1 outputs the 1st monitor data 311 to the data delay means 4 simultaneously. The 
data delay means 4 delays the 1st monitor data 311 from the monitor data generation 
means 1 by one pulse, and is outputted to the monitor data receiving means 3. on 
the other hand — each packages 11 and 12 and ... the 1st monitor data 311 from the 
monitor data generation means 1 is analyzed, it is made to synchronize with the 
following pulse signal 103, and 1 N of its package numbers is outputted to the 
receiving-side data bus 102 as 1st monitor response data 312, as only the package 
which is in agreement with its package number is shown in drawing 2 , 
[0034] ** . While the receiving timing signal 105 is not outputted from the delay 
means 40, as shown in drawing 2 , the monitor data receiving means 3 is 
synchronized with a pulse signal 103, and incorporates the 1st monitor response 
data 312 on the receiving-side data bus 102. And the monitor data receiving means 3 
compares this 1st monitor response data 312 and 1st monitor data 311 from the data 
delay means 4. 

[0035] ** . The monitor data generation means 1 outputs the 2nd monitor data 313 
which synchronized with the pulse signal 103 to each packages 11, 12, IN 
through the transmitting-side data bus 101, while the transmit timing signal 104 is 
not outputted. The monitor data generation means 1 outputs the 2nd monitor data 312 
to the data delay means 4 simultaneously. The data delay means 4 delays the 2nd 
monitor data 313 from the monitor data generation means 1 by one pulse, and is 
outputted to the monitor data receiving means 3. 

[0036] ** . — each packages 11 and 12 and ... analyze the 2nd monitor data 313 
from the monitor data generation means 1, as only the package which is in agreement 
with its package number is shown in drawing 2 , make it synchronize with the 
following pulse signal 103, and output 1 N of your package numbers to the 
receiving-side data bus 102 as 2nd monitor response data 314. 
[0037] ** . The monitor data receiving means 3 incorporates the 2nd monitor 
response data 314 on the receiving-side data bus 102, while the receiving timing 
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signal 105 is not outputted from the delay means 40. And the monitor data receiving 
means 3 compares this 2nd monitor response data 314 and 2nd monitor data 313 from 
the data delay means 4. And if abnormalities are in the comparison result of the 
1st monitor data 311 and the 1st monitor response data 312, or the comparison 
result of the 2nd monitor data 313 and the 2nd monitor response data 314, it will 
notify to CPUlO through a data bus 100. This advice is performed per package. 
[0038] Here, the 1st monitor data 311 and the 2nd monitor data 313 are data for not 
controlling each package and checking the normality of the data bus to each 
package. 

[0039] In addition, although not only a package number but each monitor data 
311,313 is good, in order to specify a package, it becomes conditions that the 
package made that a package number must not overlap and applicable to a monitor can 
be changed. 
[0040] 

[Effect of the Invention] When the data bus is vacant regardless of the condition 
of CPU according to this, a data bus can supervise automatically, this can 
accumulate, since this invention is constituted as mentioned above and functions, a 
bus monitor can perform in a short time, without covering a load over CPU, even if 
the package which constitutes equipment increases, and the outstanding bus 
supervisory equipment which is not in the former that moreover the equipment engine 
performance is securable can offer. 



[Translation done. ] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of this invention. 

[Drawing 2] It is a timing chart for explaining actuation of the example of drawing 

1 . , 

[Drawing 3] It is an explanatory view for explaining the data configuration of each 

transmitted and received data in the example of drawing 1 , 

[Drawing 4] It is the block diagram showing the conventional example. 

[Drawing 5] It is a timing chart for explaining actuation of the conventional 

example of. drawing 4 . 

[Drawing 6] It is an explanatory view for explaining the data configuration of each 

transmitted and received data in the conventional example of drawing 4 . 

[Description of Notations] 

1: Monitor data generation means 

2: Monitor data comparison means 

3: Monitor data receiving means 

4: Data delay means 

10: CPU 

U-IN: Package 
20 
30 
40 



Data transmitting means 
Data receiving means 
Delay means 



[Translation done. ] 
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